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Abstract: The long-distance natural gas pipeline network constitutes a gas transmission path with
multi-ring structure. There are many ways for pipeline companies to choose the path of natural gas
consignment from upstream suppliers to downstream users, which has a great impact on the profits of
pipeline network companies. Aiming at the issue that the residual capacity of the pipeline network fails to
meet the transmission requirements of the supplier, the pipeline transmission path optimization model is
developed with the goal of maximizing the profit of the pipeline network companies. Considering the
constraints such as pressure station, pipeline and node balance, the initial flow distribution method is
introduced to allocate the flow of each gas transmission path. The pipeline pressure is optimized by the
optimization algorithm, and the gas distribution scheme of the pipeline network company under insufficient
residual capacity of the pipeline network is obtained. The mathematical modeling system MATLAB is used
to call up the genetic algorithm for optimization, and the accuracy of the model is verified by a case study.
The optimization results show that allocating the pipeline residual capacity to the gas transmission path with

a high average transportation price can improve the income of pipeline companies, which is of guiding
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significance to improve the pipeline transmission profit

margin of pipeline network operators.

Keywords ; Natural gas pipeline transmission ; Path optimization; Pipeline transmission profit margin ;
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Fig. 1

Natural gas pipeline path diagram
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Tab.1 Summary table of gas transmission path
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Tab.2 Basic parameters of pipe

Wil K/ R ik /
A & km mm (10* m*-d ")
f1 sl 70 1219 x22 8 000

esl 2 60 1219 x22 8 000

2 cs2 100 1016 x18 4 100

cs2 3 80 1016 x18 4 100

3 cs3 80 1016 x18 4 100

cs3 4 40 744 X 14 1 500

4 f6 20 744 X 14 1 500

2 cs4d 90 1016 x18 4 100

csd 5 40 1016 x18 4 100

5 cs5 120 1016 x18 4 100

cs5 f6 60 1016 x18 4 100

6 7 40 744 X 14 2 700

7 3 40 744 x 14 1 500

3 {10 30 744 x 14 1 500

csd csb 170 542 x 10 1 000

cs6 9 80 1016 x18 4100

9 {10 60 1016 x18 4100
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Tab.3 Pipe network operation parameters

HiE g ElERE /. RIREE /. BRAES  REE S/
#E &E (100 m’-d ™) (10°m’-d ') MPa MPa
fl. esl 7200 800 7.50 6.61
esl 27200 800 8.32 7.41
2 es2 3500 600 7.41 6. 50
es2 3 3500 600 8.02 7.34
3 cs3 3450 650 7.34 6. 50
es3 4 500 1 000 8.20 7.93
% f6 450 1 050 7.93 7.61
2 cs4 3700 500 7.41 6. 50
csd 15 3400 800 7.98 7.61
5 cs5 3400 800 7.61 6. 50
es5 16 3400 800 8.07 7.61
f6 7 700 800 7.61 7.38
7 18 600 900 7.38 7.12
10 400 1100 7.12 6. 87
csd es6 300 700 7.98 6. 50
cs6 9 3100 1 000 8.32 7.41
9 10 3000 1100 7. 41 6. 87
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Tab.4  Compressor performance parameters
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Tab.5 Design capacity of compressor station and distribution station Tab.6 The maximum design throughput and actual throughput of

the distribution station

4.2 MMUERHH
4.2.1 BEBEAULER

LA i 2 FH e Ko s R R, SR A B4 R0 3 i f 0 BE D7 58, I P o LR 7
R7 BEBERUERR

Tab.7 Gas transmission path optimization results
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Fig.4 Pipe network hydraulic simulation after gas transmission path optimization
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Tab.8 Compressor power
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